
What value do computers provide to NHS hospitals?

Chris Lock

As the NHS spends around £220 million a year on

information technology for use by acute hospitals
that are hard pressed for resources, it is
reasonable to ask what value is provided; A review
of rigorous scientific evidence for the value of
information technology to NHS hospitals found
that published evidence is scarce and far from
conclusive. Information technology in NHS hospi-
tals needs further assessment so that future deci-
sions on such necessary and important invest-
ments are based on clear, well documented
experience and research.

Recent reports from the Audit Commission have
criticised the use of computer systems in NHS
hospitals' 2 and have sparked a debate regarding the
value of information technology to the NHS and to
acute hospitals in particular. The costs are substantial
(C220m a year), and some argue that the benefits are

nebulous and diffuse. But where is the evidence?
Assessing the value arising from investments in
information technology, rather than merely their cost,
is not straightforward. Much information tech-
nology investment has been in administrative systems
that might be regarded as successful when they save

money.

Recent thinking suggests that this is insufficient, and
that a more comprehensive assessment should consider
whether information technology supports the commer-

cial and strategic objectives of the organisation.3 For
the NHS, the impact of computer systems on patient
care as well as on the "business" objectives of hospitals
should be considered.
When computer systems are assessed against patient

care objectives, outcomes should be expressed as would
those arising from other clinical interventions. The
range of outcomes that might arise from computer sys-

tems is potentially huge, and as yet no measure of out-
come has been universally recognised. The Audit
Commission offered a list of potential clinical benefits
of information technology to patient care (box), which
illustrates the breadth of potential benefits.
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Method
By using computer and manual methods, searches

were conducted for published information about hospi-
tal information technology systems that had undergone
refereeing or peer review and contained sufficient detail
to enable the value of the investment to be considered.
The search included papers from medical and scientific
journals, the proceedings of the annual British
healthcare computing conference, and assessments
published by the NHS Executive Information Manage-
ment Group5 and individual hospitals.

Appropriate publications, from 1990 to July 1995,
that described hospital or departmental systems in use

in the NHS were identified by a methodical keyword
search procedure. Full details of the method used are

available on request.

ANALYSIS

A structured method of analysis was developed to
assess the level of detail presented in the paper in an

objective and replicable manner. Papers that gave suffi-
cient detail to allow at least a provisional assessment of

the value of the information technology system were

separated from those that were essentially discussions or

descriptions of systems or commentaries on such
systems.
The criteria in table 1 were used to assess the level of

detail. The criteria focus on the investment made or

resources consumed by the information technology
project and on the advantages or improvements realised
as a result of the project or system, whether clinical,
administrative, or financial. The criteria recognise that
benefits are generally more difficult to quantify than
costs, and that benefits are even harder to translate into
financial terms. Also, the criteria accommodate
statements of benefits that arise from qualitative assess-

ments. Reports that contained cost or benefit in-
formation that was sufficiently quantified (level 5 or 6)
were identified for further analysis.

Results
Only 55 papers were found when the criteria for level

of detail were applied to the data in papers found
through Medline and the Bath Information and Data
Service (BIDS)(table 2). Of these, just six concerned
hospital systems in use in the NHS.6" Only one ofthese
papers-from the Royal Hampshire County Hospital,
Winchester'-gave details of costs or benefits to the
required detail (level 5 or 6). Of the 465 papers given at

the annual conferences on healthcare computing, 40
described hospital or departmental systems in use12-51; of
these, seven papers described six cases with details to
the required level (table 2) 22 353639414245

A further nine cases were identified in five
publications from the NHS Executive and other
sources.52-56 After duplicates were removed, published
information on the value of information technology
consisted of cases from 12 hospitals. Table 3
summarises the key data on costs and benefits given in
these cases.
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Potential benefits from information
technology systems in hospitals
Referral to or attendance at casualty department
* Easier access to medical history

Outpatient clinic
* Improved access to summary patient details
* Easier production of clinic letter to general
practitioner
Admission
* Improved access to summary patient details
* Support for protocols or guidelines
* Easier access to results of investigations
* Quicker reporting of results of treatment

Discharge
* Easier generation of discharge summary for
general practitioner
* More reliable data to support audit
* Shared care better supported with community
based professionals
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Table 1-Criteria for assessing level of detail provided in published reports of
information technology systems in hospitals

Level of
detail Information on benefits Information on costs

0 No information No information
1 Areas of potential benefit suggested Broad areas of expenditure indicated
2 Description of expected benefits Estimate of total resources consumed
3 Identification of areas where benefits have Total costs given

been realised
4 Some actual benefits quantified (uncosted) Details of expenditure incurred
5 Benefits realised to date quantified; areas of Details of capital expenditure, with some

potential benefit identified future areas of costs (for example,
maintenance)

6 Estimate of financial impact of benefits Detailed capital and revenue costs, including
staff costs

Discussion
EVIDENCE IS ELUSIVE

Published evidence on the value of information tech-
nology in hospitals is scarce and far from conclusive.
The systems in these 12 hospitals represent an

investment of L54rm. It is estimated that, from 1990 to
July 1995, the NHS invested £220m a year-a total of
over £lOOOm-in information technology for use by

NHS hospitals.' These reports describe about 5% of
this expenditure, which is a poor indicator of the true
value of a large and important national investment.

Such elusiveness of evidence regarding information
technology investments is not unusual. A recent review of
the European literature also found few evaluation studies
of automated information systems in health care."7 Only
13 of the 108 studies that were identified used any

economic analysis. The author found it "astonishing" that
so few studies attempted to show cost effectiveness.

In their review of the use of computers by general
practioners, Sullivan and Mitchell reported that
although 90% of general practitioners in the United
Kingdom used computers, and 55% used them during
consultations, only 30 studies had been carried out
worldwide (between 1984 and 1994). The results were

described as not fully conclusive."8
Powell noted that evaluation of information technol-

ogy investments is problematic and complex in a range

of industries.'9 Examining the effect of information
technology on the economic wellbeing of businesses,
Landauer observed that, although service related
organisations are those where the greatest productivity
gains can be made, they are also where computer tech-
nology is sometimes least effective.60

Table 2-Cost-benefit evidence in publications found on Medline,* BIDS,t and reports of healthcare computing
conferences, 1990-5

Healthcare computing
conferences

Medline (35 papers) BIDS (20 papers) (465 papers) Total (520 papers)

Level Benefits Costs Benefits Costs Benefits Costs Benefits Costs
of detail (1 case) (1 case) (5 cases) (5 cases) (40 cases) (40 cases) (46 cases) (46 cases)

0 1 4 2 19 2 24
1 3 9 3 9
2 8 3 8 3
3 1 3 13 2 17 2
4 1 8 2 9 2
5 1 1 2 2 3 3
6 4 3 4 3

*Medline is database used by Department of Health; it originates in National Library of Medicine, Bethesda, Maryland, USA.
tBIDS, the Bath Information and Data Service, provides access to Science Citation Index, which includes 4000 journals and comes from Institute
for Scientific Information in Philadephia, USA.

Table 3-Summary of evidence regarding value of information technology systems in hospitals

Hospital

Royal Liverpool University Hospital NHS
Trust

Stoke City General Hospital

St David's Hospital, Carmarthen

Salford Royal Hospital NHS Trust

Clwyd Health Authority

Greenwich Healthcare NHS Trust

Wirral Hospital NHS Trust
Royal Hampshire County Hosptial,
Winchester

Freeman Hospital, Newcastle
Guy's Hospital, Lewisham
Royal Infirmary, Huddersfield
Pilgrim Hospital, South Lincolnshire

Type of system

Human resources35

Respiratory medicine22 36

Distributed PAS4'

District diabetes system45

HISS55

HISS39 52 53

HISS and resource management425456
HISS and resource management756

Resource management56

Resource management56
Resource management56
Resource management56

Cost Information

£66 000 over 3 years including staff;
3-4 year payback

£85 000 over 3 years including staff

£339 000 capital plus £30 000 revenue
costs

£15 000 annually for first 2 years,
then £10 000 annually

£9.85m over 3 years; 4-5 year payback
on PAS

£6.75m capital plus £5.77m revenue
over 7 years

£14.43m gross over 8 years
£5.796m capital and implementationt

£1.9m capital and implementationt
£4.2m capital and implementationt
£2.8m capital and implementationt
£1.77m capital and implementationt

Benefit Information

1.5 FTE saving £18 000 annually;
automatic

contract and letter production
Reduced paperwork, better practice, patient

benefit
£126 000 annual savings by replacing

previous system
Improved patient management, reduced

consultation time, improved audit and
planning

£643 000 saved over 2 years. Improved
quality of data and administration

Savings in pharmacy (£40 000 annually)
and radiology (£86 000 annually);
benefits to nursing and administration

Savings of £4.94m over 8 years*
5 FTE saved in clerical functions,

19 hours/week saved on ward handover,
time saved on drug rounds*
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FTE=full time equivalent staffing; PAS=Patient Administration System; HISS=Hospital Information Support System.
*Resource management has shown service production benefits and a number of positive changes in care delivery. No measurable benefits in patient care were found. Generally positive
staff perceptions. Probably better performance than national average, but causation is problematical.
t1989 Prices.
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BENEFITS ARE DIFFICULT TO ASSESS

Where specific productivity or cost effectiveness gains
are sought through the use of information technology in
hospitals, these can generally be assessed with health
economics techniques. When clinical benefits are moni-
tored, techniques such as randomised controlled trials
can be considered, but these are inappropriate for
assessing most information technology systems and
there are difficulties in quantifying improvements and
associating them directly with the use ofthe information
technology system. New methods combining economic
and clinical evaluation are starting to emerge and
should inform the development of methods for
assessing information technology systems.6"
A further difficulty is the lack of clear, specific, care

related objectives, which should be identified at the start
of an information technology project and against which
actual performance can be assessed. This lack of objec-
tives may be one reason that information technology has
not been included in the considerations of the NHS's
health technology assessment programme. Despite
these difficulties, attempts at assessment are made, as
the evidence identified by this paper has shown, and
these provide a measure of justification for the use of
computers in hospitals.

NEED FOR MORE RESEARCH

If the NHS is to invest effectively in information
technology a significant body of evidence must be
developed to establish the value to healthcare delivery of
different types of system and the most appropriate areas
of application. That body of evidence does not currently
exist. Wyatt recently pointed out the need for research
and evaluation of information technology in hospitals,62
and these findings support this.
The Audit Commission has estimated that about a

quarter of doctors' and nurses' time is spent collecting
data and using information, which means that about
15% of hospital running costs-totalling around C3bna
year-is expended on handling information.' In this
light, the use of modern information technology seems
not only appropriate but unavoidable, and annual
expenditure of C220m on hospital information technol-
ogy seems modest.

Information technology professionals generally take
the view that the need for improved systems is self
evident in such complex, information intensive
organisations as hospitals. Unless the benefits are
proved, however, resources may be expended ineffec-
tively. The process should take account of the best pre-
vious evidence, which until now has not been identified.
As proposals for information technology systems

increasingly seek to produce improvements in patient
care, clinicians have a greater part to play in these deci-
sions, which compete for resources directly with invest-
ments in treatment and clinical facilities. This emerging
requirement can be regarded as parallel to the current
debate regarding evidence based medicine.63 64 Guide-
lines for the systematic review of research that are being
developed65 may help inform the methodologies for
assessment across a wide range of clinical interventions,
including the use of information technology systems.
Clinicians should seek evidence when they consider
investing in information technology as they would for
other initiatives.
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A PATIENTWHO CHANGED MY PRACTICE

The patient must come first

It was my first house job. Surgery. I was fresh out of
medical school and enthusiastic, a keen but naive young
doctor. Fred-we were not allowed to call her anything
else-was in her 70s and came from the north east.
Admitted under us with abdominal pain, she was soon
found to have a large and advanced lung primary.
The prognosis was gloomy. She was awaiting a hospice

bed and stayed with us on the ward for a couple ofweeks.
We had told her our findings. We passed on all the infor-
mation we thought she would like to know. She seemed
to have perfect acceptance. The whole ward loved Fred.
Smiling, open. Spare time could always be spent chatting
or laughing with her. But where were those stages of grief
that I had read so much about. The anger, the denial, the
depression ?
Our consultant was new; similarly young and enthusi-

astic. It was always a brisk, businesslike ward round.
There was not much time for non-surgical type problems
such as Fred. "Off to the hospice tomorrow Fred, good."
Positioned as I was at the head end of the bed, I was the
last to leave. In the bustle of the curtains Fred caught my
arm. I remember as she looked into my eyes: "There
can't have been a mistake, can there ? "

The ward round had rushed on. The next patient was
mine to present. The team would be waiting. Surely Fred
knew this already. We had already told her. She had
accepted her fate. There was nothing else to be said. "No
Fred," I said. "There's no mistake." Almost smiling at
such an extraordinary idea, I rushed off to join the ward
round. I now recall Fred's face dropping. Her final
chance of reprieve gone. But more than that. Her last
opportunity to tell someone how she really felt. A chance
to talk had slipped away. Duty to a consultant coming
before the patient. Fred left the next day. She never did
show any grief.

Five years later, a more rounded and experienced
doctor, I still remember her. I still feel remorse that I
wasted the opportunity. I hope that the hospice team
made amends.But most of all I remember that duty to
patients must come before that to consultants.-ANiDREw
THORNS is a senior house officer in Chester

We welcome filler articles ofup to 600 words on topics such as A
memorable patient,A paper that changed my practice, My most unfor-
tunate mistake, or any other piece conveying instruction, pathos,
or humour. If possible the article should be supplied on a disk.
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